Kinetics of glutamate efflux in rat liver mitochondria.
The transport of glutamate was studied in isolated rat liver mitochondria preloaded with glutamate in the presence of respiratory inhibitors. Glutamate efflux was initiated by dilution of the loaded mitochondria into a glutamate-free medium, and the rate of transport was measured by following the disappearance of glutamate from the mitochondrial matrix following rapid centrifugation through silicone oil. Glutamate efflux was inhibited extensively by bromcresol purple and partially by N-ethylmaleimide, compounds which are both known to inhibit mitochondrial glutamate uptake. The efflux process was stereospecific for L-glutamate and exhibited an activation energy of 19.2 kcal/mol. The rate of glutamate efflux was not affected by changes in the mitochondrial membrane potential. However, a good correlation was observed between the rate of glutamate efflux and the matrix pH, the efflux rate being stimulated by a decrease in matrix pH in the range from 8.0 to 7.2. In contrast, acidification of the incubation medium in the pH range 7.4 to 6.5 inhibited the rate of glutamate efflux. A kinetic analysis was made of the efflux reaction by a computer curve-fitting procedure which fits the experimental data to an integrated rate equation (Williamson, J.R., and Viale, R.O. (1979) Methods Enzymol. 56, 252-278). The results indicated that a fall in the matrix pH primarily caused a decrease in the K'm for matrix glutamate, with little change in V'max. In contrast, a low external pH had an effect on the V'max but not on the K'm for intramitochondrial glutamate. The results are in agreement with a symmetrical sequential model of glutamate transport where the glutamate anion binds to the protonated carrier.